Induced changes in the electron paramagnetic resonance spectra of mammalian catalases.
The EPR spectra of bovine liver catalase, rat liver catalase and human erythrocyte catalase have been measured at 9.0 degrees K. In N-2-hydroxyethylpiperazine-N'-2-ethanesulphonic acid (HEPES) and Tris buffers at pH 7.0, the liver catalases show EPR spectra typical of rhombically distorted high spin ferric heme with major lines at g = 6.50, 5.35, 1.98. A number of extra lines are also seen; these are weak or absent in human erythrocyte catalase. The effect of the addition of formate, nitrite, acetate, fluoride, azide, hypophosphite and of inactivation with 3-amino-1,2,4-triazole on the degree of rhombic distortion has been studied. There is a good correlation between the low temperature EPR and room temperature optical changes for the binding of formic acid in HEPES and Tris. There is no evidence from EPR spectra for the presence of heme-heme interactions in the binding of formic acid to human erythrocyte catalase. The properties of catalase are altered in phosphate and in distilled water. This is a consequence of the low temperature of measurement.